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Problem Statement B N

« Status quo methods are limited, outdated
— EXxperience and judgment (not precise or scientific)
— Peak-hour modeling (circa 1990’s)
— Annual reliability modeling (data hungry, not cost-effective)
— Data-driven measurements (don’t emphasize reliability)
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Bottleneck Intensity

* Criteria AL
— Speed
— Travel time
— % Stops
* Bottleneck Intensity
— Two-dimensional
— Time and space
 Example

— Define cutoff speeds
— 43% of the box isred 1500
— Intensity = 43%
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RITIS Bottleneck Rankings
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7 Congestion and Bottlenack Identification (beta version

Data Import Fitters
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Duration 360 minutes Speed Drop 11.6%
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STM Versus ARM ‘ |

« STM (Spatiotemporal Traffic State Matrix)
 ARM (Annual Reliability Matrix)
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Comparing ARMs

» Bottleneck #2 Is a bigger problem
« More time needed to ensure on-time arrival
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Software Tool Overview

* Downloading INRIX files from RITIS
— Readings.csv

— TMC__Identification.csv
 https://vpp.ritis.org/suite/download/
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Software Tool Overview
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Software Tool Demo

Play demo
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CBI Summer V1.avi

Ranking Freeway Bottlenecks b |

* Annual intensity and reliability
— Bottleneck Intensity Index (Bll), Speed Drop (SD)

1-695 1-495 1-895
Bll 52% Bll 46% Bll 23%
SD 33% SD 17% SD 11%

52%
46%

23%

<---Intensity--->

All Days Al Days All Days

<---Percentile worst day---> 14



Ranking Arterial Bottlenecks

« Some delay caused by signals (not congestion)
* Lower accuracy of INRIX data on arterials
* Wavelet model might help

US-13 MD-147 US-50
Bll 64% Bll 24% Bll 19%
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19%

<---Intensity--->

All Days All Days Al Days

<---Percentile worst day---> 15



Wavelet Method Example

« PM Peak (4:30 PM - 5:30 PM), 6 TMC segments
« Default cutoff speed: 25 mph

« Adjust based on 0™ percentile day

 |f max speed < cutoff speed, reset cutoff speed
This filters out “unavoidable delay”

Oth Percentile Day Speeds

Seg. 1 Seg. 2 Seg. 3 Seg. 4 Seg. 5 Seg. 6

4:30 26 27 20 21 20 25
4:45 28 25 24 19 22 25
5:00 30 23 22 19 24 23
5:15 28 25 22 17 22 27

25 mph 25 mph 24 mph 21 mph 24 mph 25 mph



Wavelet Method Example

17432 veh-hrs 15046 veh-hrs
(13.7% reduction)

30000 30000

Filtering

—

15000

85% of annual delay falls below 17432 veh-hrs 8% of annual delay falls below 13046 veh-rs



Ranking Bottlenecks

* When comparing different INRIX datasets...

* They should have the same
— Interval duration (e.g., 5-minute)
— Corridor length (sum of all segments)
— Hours of day, days of week, months of year




Summary of Innovations

Unaddressed Issue m Expected Benefit

Cutoff Speed CBI Interface weather, visibility, etc.
Variability ARM illustrates reliability
Numeric Index Bl guantifies the ARM
Throughput California prioritizes congested roads

Signal Delay Wavelet reveals unavoidable delay



Summary

* Precise assessment of bottlenecks

« Demonstrate transportation improvements
 Justify transportation investments

* Prioritize problem areas
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